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"Mobile Torque Display and Haptic Characteristics of Human Palm" , INTERNATI 
0NAL CONFERENCE ON ARTIFICIAL REALITY AND TELEXISTENCE, pp. 115-120 (2001/12) 
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i / z&7ji-$-2>zbj)mmi<z-&z> 0 

[0 0 2 1 ] 

(2) Am<DmM'$&££v i m%zmm-f2>z tizx *>. mmmiz^^^n^^v^ 

7 & & v> ft f©H!ljf6f)!iftiittt £ A CftTp-t" <& - ring-flfe £ ft & 0 
[0 0 2 2] 

(3) Am<vmit!&®.*mm't % z tiz x Qmbitmm*%^* 

-f&Z.t tfajm t ft «9 „ /hM4b L ftfcfc J£ Jt yXfA* & i fc ^"C # S 0 
[0 0 2 3] 

(4) h;v*S3i, *«3t*a*i"*fc*^ J4 it? ft IzMfc Vtzgi 

[0 0 2 4] 

(5) ^S&Wfc^SJt-J-atfcKJ: »K VR (Virtual Reality) <£>53^K:43V>TJE V> £ 
PDA (&$flt*UI30 Kt'lztzmZiinz, tf^-7>7y>0?7x-^ • n 

. *f^#<o&jfr*^*UT, ffi*nttmfetLft*»ofc#3ai#»ft^ • 

[0 0 2 5] 

( 6 ) $t$tfr h*mbtix^2> m^wm<o v - - k ft fxm v> <b *i-c v> & {g^uME?- 

tftLtc. ffi>bMfto<DmW}3&m*^k-£*t&Z£T!) t x&2> 0 itiCioT, Sid 
Jg*«[ t ft ^?43£ tc«0« + * - k * s 16 K ft * o 
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mftmm 1 ) 
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IHtiJjIttKMRl 1 2H, fflftl&ttl 1 «*J*MI?lMSl 1 2t<OHtt±* 

[0 0 3 2] _ 

[0 0 3 3] _ 

14 1 K*jv*-C\ ft!fe^^1t^$l^'>X-r^ 4 1 0 1 It tt*j£H^«4 110, ffllftlg 
14 1 2 0&t>*A:ft^«4 1 3 0ri»?>1f*Jjfc3*T-*o JSfcfcJfcHSMflU 11011, ^H-*-* 
i:iotffl£$W lflJBLtOEHK?^ 18 0 fc^U iHi§4 1 2 Ofrb <DMffl K ± 

otnigt^o m^?-4 1 8 oofgttutt, ^f-^^^-^^t-^-^ii 

nTt£"e£>&o i!fl!#M£1t4 1 2 0 H, CPU (central processing unit) 4 16 0, RA 
M (random access memory) 4 170, ROM (read only memory) 4 14 0^^:^i"^> 

o 

[0 0 3 4] 

CPU 4 1 6 Ofi, MMEC4 1 2 0 ©Kl^fltt 1*. RAM 4 1 7 0(4, CPU4 

&o ROM4 14 011, Um^vr?^ 4 1 5 *1§«SilTV>4o WH^^7A 

4 1 5 OH, A*^«4 1 3 0*e»OXCtlflr*StJi&Lfc»**a**4 1 1 0 OfifW^S 
tS^U;yn^7AfJb^o CPU4 16 011, ROM4 1 4 0^5>M#^d^9A4 
1 5 0*W*ffiLHfrt 9, #A:t>MKttl£LT8i;£j:Ei§7J^4 1 1 0^0 
J|£T-4 1 8 0<Dmm*ft7 o 
[0 0 3 5] 

A*«tt4 1 3 OH, Mx.H\ A2J> V* b*** >^t?ab-5>o C PU 4 1 6 
OH, #T^L< tt^7f^}:iotl|?$iifc-fel/^ >©^i:*tJSLfcj61 ( 
^OIU^<D[6]§^ h/u* J: o Htt*Jtlt*«4 1 1 OSrWffll) Sr^ 

do i^i^4XMt4 1 3 OH, ra^S4 1 2 0 fc— #'fbL;fc*llflPi&S4 120© 
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JWi^t lx i> i^o 

[0 0 3 7] 

CPU4160^ROM414 0 ^^fU«-/n A 4 1 5 0 =H%^ffi LH^f-T & - t 
J: «9 . #A*«-^KttJ&LTB&;ttl£M^$H 1 1 0^>HI^4 1 8 0 <7)Mm fcfx 3 
65^j6I^ft(:ov>tii, ^^^j3V^-Cii#^i:^l . 2 25: t>* * Offi £ «£ o T ft £q ft 

^ v * x a k is it * mm mm <o ymttR vmt) x&miBk <o wm K^xm.m~t-&<> 
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J6J£*H£2 1 1 l±±tw#0att?*aJ»a#2 1 2 lc^fL-C-?-0^g2 1 3 lifcHBcfc 

^bU^OT^I.o ClO$^:#1£2 1 1±0. 1 4T-IEO £5&*feU 

Sbf&J&B2 1 5T-»lfilO^W >;i^£3&&L*:i§^£#X.£ h)l<?m%2 2 4 140 

2 - 2 co j; -5 ^§e*?$*l*o Yfr? 2 2 siimn^omm&m (ft&g.) 2 2 2 ©niuft 

^^Jt^l-rSo l&fM?.A2 1 4, 43 4. tfffrfl^ B 2 1 5T?tt^$**t, >fl^J&jE2 2 

Ai)m%^^o 2 2 3 {4, iltei: l -9->f ^;vt^W2 2 8 K^«3 . ^?>3* 

Mli-fe'nt^oTV^. Lrt»U h;l/*^2 2 4 tf>«3£KJ«5H!tt4fn 

trft>& i: t±RBib ^v^ 0 iMA2 1 4fiil)l^^B2 1 5 «rS§)i:MLt, IMfc.£A 
JKttttn 2 2 5 45 J: in»ffc£B 2 2 6 *»SD£I£Jfe"*-S £ £ t\ tt*0^f6]U g 

[0 0 4 0] 

£LL©£fcW\ ^#14 2 1 l^ttMftWft^-frftir^jllO&Wttt^-tl**-**^ 
[0 0 4 1 ] 

03tw^Lfc (03-1) {4, J&g#t£2 3 1 **BHt*«Fo»^*«A'fkLfe 
-So £OflRjfc#te 2 3 1 ±.<&, f&flsj£A 2 3 4 T?JEO h *»&U Ifrffc&B 2 3 5 X' 
M^©h)l'^*|&4U^m^fc> hJV^if 2 4 4ii (03 -2) Oi? 

[0 0 4 2] 

jiiflo (h 2 - 1 ) 43 x V s (02-2) x-mz tltzmM^^^mMX & o fc»<fr |WJ 

t±^:, 2 4 3 (4, 1 ^ ^ ^"C«H8*0R 2 4 8 KRiK •e<0;ff5Ht{4 

^fnk^oTV^o flRJfci-eab* Y**&X2 4 4 (4. B * iRB#IB! 2 4 6 

[0 0 4 3] 

|H4*0 (04-1) ~ (04-3) J4. iftifSt^f'Jy^Sflifttt^^ 

)»# jfcltSMS^ifc * -r 0 -e * * o 

[0 0 4 4] 

^v^-c^^te-eft < , t^r'Jy^^iftttS 1 l^^fi'g-^o (04-1) <r> 

* 0 iOaf'J */*fl9JR5l£#te3 1 1±0. «Mfogl&A3 1 4T?IEcah;l'* : £rf££L> 
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Kj#jI§B&B3 1 5t?i£:fr|nJO;ft«D h;w**5&£-Lfc»£-*#x.* dtifco^tbli (0 
4-2) ? lzmt>Ztl. fJ^g|3 3 4 l± (14-3) <£> 4 -9 H^t> £ *l& 0 h 

? 3 3 3im&i-<D®i&mm3 3 2<Dmmw^^itmi-^ 0 1^® a 3 1 4, axx/m 

IWB3 1 5«^-t^i, fJ^if3 3 4«$W 0 h 3 3 3 li. WS 
eiJtC * ^T-^JTOS 3 3 8 ^;p|!9, ^<£>«5Ht{4^£n h iotv^, Lrt>U flgifc 
m.X~hhY)\'?m%3 3 A(Dm%Mmfrfe\*^v\,Zt£&t\,$Wbts:^o i#WA 3 1 4 
33 i^'MKB 3 1 5 ^Mt'il^LT, i&^l^A^S#F B 13 3 5 43 4 t^fijf^^K B 
m«H§3 3 6 ZmtylzWifclr&Z tX\ HMolo^HZ^ Y ? mffi&J iz&m U 

[0 0 4 5] 

121 5 43 4Uq2I6 t4, m^&ZmtZitZJj&V-fflt LT, ^J^lcMi"^ * > ^ 
[0 0 4 6] 

iS^#tt{±, ^^y^Hiaot^t>^$lih;^lt4 3 4WtS, c 

4, |ff^V^^r>^4 2 5. ^■v^^r>'^4 2 6 ^iMfb o EI 5 <D (1215-1) J4 

v**--c&& F;^4 13 ^ils^bL^k £<9B#£n;il£*L& h;u^^^4 3 

4 f± (El 5 - 3) <D 4 9 \zmfrZti&o Y)^? 4 1 3 JiHI^Olllte^S 4 1 2 OB#TO 
[0 0 4 7] 

£?>B#, ®^^lfil^ilJS4 1 2 •ZtyWik'T Z>%)Mimm A 1 -e*U~*tJ£L*:v 
J^.^>^li^B#^4 2 5 [216 ^^L7t (1216-1) CD^JM^m 4 4 5 £: ~?7, ^ > ^ 

KNfF44 5 5 <D 4 ? Kffi#iLTv^ — ^B#F^ i >9 kM< tWMttizX 
[0 0 4 8] 

^-T~&&|II§e^3IJ&[1$e^T-&o-C&, v;^-T~&<2>lIl^?-g#"tr£>oTfc 4v> 0 

v * * - x 13 - -e & 3b & m& tit, vx^>' m&^-mm'gtw. 

[0 0 4 9] 

X~i>$)&Wi&) K >9#^>o 137(4, i(7)^^«rm^bL/>:12|-e**o |2l7K:^-r4 
d ^hJ^if4 8 5, 4 8 6 <nm&iz& v>T, M^r^^ ^ > 4 8 5, I^X^f 
>^4 8 6 K 4 *) MV*^3fc4 8 4rt*M^1-&o 
[0 0 5 0] 

i2i 8 1±, ti^zm^^mnm^m^z^^xmtinmm^^mm^^^m^ 

[0 0 5 1 ] 

5 1 4 (^V^B#^-e5i^ b )V? 5 2 4) -C^B#K#f££ tl& Z\ tX, Wjfa<D$><DW5®5 

Mt^v -tyy-tfZixZmZaL, Z(D*r\-JjKPJt%:^^ r 7-*W^W3&!&m 5 1 5 

i^^i--5)o zti*WL$&\^tzmmm&5 1 2(414*^^5 1 3 *mmvx, mmv 
umKmmi^x^m ykz 5 1 6 (ft^K^jgo 5 2 6) £f&^&£*:-c-b 

;v^S^5 1 7 OJ®;g£^b£-£&o 
[0 0 5 2] 
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[0 0 5 3] 

/p^ttflRJSfti»6 1 1) i:^b^tg^SfwSit {®&&&co 6 1 2) £HiE-f3 

[0 0 5 4] 
[0 0 5 5] 

HIl 0*O (111 0-3) 14, ^3t#14 7 3 l**W»H«[»a:'WHt©»'ft'«:«5*:'fkbfe 
i><DX~$>n, mft<$&7 3 lt±*Jt«ftt2 1 1 i:RI»C3M*-C*«»«*7 3 2fc**LT 
f ©if I 7 3 3iW»fc£^Mft3&#ti:-t?**£ t^Uv>4o -OM#tt7 3 1 

KifiPjScA 7 3 4 -eiEo h £H£L (fll^BHeT- 7 l l <^«^n £ D Mffii>&&. 

) , ttf^jftCB 7 3 5 t^lfilWtW b trH4 tfcf^tf iS fc, bJ^if 74 4 
ttHl 0-4©i J )(^$W o h/W* 7 4 3 »4EHgT-O0IE»iK7 4 2 ©HHftfl-C 
Jt^li-^o a^*A 7 3 4, *iOKl^B 7 3 5-Ctt^*5i, h^if7 4 4)i ? 
^$tL^ 0 b** 7 4 3ti, C 1 * *-e#JIM*« 7 4 8 tCM«9, 

li€ntictv^ 0 L^U jStffc**?** b 7 4 4 ojSjfcW8t«H£tt-tf n fcfc 

ZtlMbft^o Wlft&A 7 3 4 &*xmft&B 7 3 5 |ftft£Alttt 
B#^ 7 4 5i3 irm^BiBt^W? 4 6 *»*JKRjfe-*-* £ «*«>:frflJfcS<Efc 
h ;v ^ iS^ L^ctt 3&*T? £ * o 
[0 0 5 6] 

£jut«>£ n, mytt&n. 7 3 1 ^sfciasfcttft*^* ¥<Dftm&<& l &*-Kirm^$u-z. 

f§ 0 (HI 0-3) ^^#14 7 3 Iff (B3-1) OilR3Mlte2 3 lOi^Httt 

w^>%}&&> (03-2) tmm.<v b ^^^(d^k v^^m^m 

[0 0 5 7] 

in i in, ^iiM^^Mti^^*oia^^M^^^<i'^lai^o^iii-e, 

2-ocoii^IH^T-A 8 1 2*J:lffli'tiaiE^B 8 1 3 OHlK^ln]^ i trtitfBfciSWDfcRI 
-2> o 

[0 0 5 8] 

0 1 1 (HI 1-2) li, (811-1) <D 2 0(0 fob m 1&r?- A 8 1 2 is ZTTtofo 

fli^iate^jft^^So (Hi i-3) (mi l-i) w 2 o^tffi^A 

8 1 2*imiI^B 8 1 3 *TO|SJ-ei 8 OJKffiffi^a^trraSBIaHE**^*^* 
[0 0 5 9] 

£ (El 1 1 - 4 ) ii, (HI 1 1 - 1 ) 0 2 o^-H^E^f-A 8 1 2 is X ITO'frlSfE^ 
[0 0 6 0] 

[HI 2+<7) (112-1) li, (Hll 1 - 2) \,Z331}2> 2 o<0-(l^ia©T-A 8 2 2 33£ 

»os»giaF*se<i:$^a*ft*^i"Bi^**o 2oco<i^iii^ : f-A 8 2 2 # ± Wkia 

^B 8 2 3<DleI^O^fflM (0O&HN i&ftMO 0 8 5 1, &*BM90° 8 5 2, &ffl^l80 
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° 8 5 3) £P§^ LT, 2 OOfltoHnB^JM'fc (854. 855. 856) . t$£& 
EHg^Ste+'tfc'&JftM'tfcOM'Ci'*-^ > (8 5 7. 8 5 8 . 8 5 9) fcaftDK 
^b^-^rSCl itioT, ffl'tSIE^ (8 2 2 . 8 2 3) OEHg&ffifcSMfcS** - * 

5$ m * tits, & & o 

[0 0 6 1 ) 
[0 0 6 2] 

ifc (012-2) »i, (Ell 1-4) tci5tt^ 2o<&flMMIH£7-A8 4 2 £ <fc tfil'k 

'tEHB^FA 8 4 2 & SlXFU'IM^-B 8 4 3 ©ID^fiffi (#Ux.tf. fi*I0 o 8 6 1 . & 
^45° 8 6 2. iiWO" 8 6 3 . fc*S135° 8 6 4. fe*B180° 8 6 5) Kfcv^EHearfil 
OTHiitCiot, StbO&PB (8 6 6. 8 6 7) £ M C^t?^^-t|:J: 
15. -H'MHI&T- (8 4 2. 8 4 3) ©EtfE&JKfcae'ftS** - t & L £. #J:UV£ 

[0 0 6 3] 

Hll 1-1-11 2-2 K&tfZ>Mmr*te 2 ■oiB'OBIIE^WllrtEttttn— WJhte*S3 
[0 0 6 4] 

H 1 3 t±, 2 0^^016^ A 8 1 2&£V t U>kmm=f-B 813tlIJ: LT. f©3 

a^i£3cM^^@5SL7tMli«:ii^i 3 o l *m?m~e$>2> 0 iWi 3 l Oii-d 

^HHeT-. 1 3 1 1 tt*-*L*R«r*&*-*t?**o iOi ? fc*Mfc«0«*frE!l6^«: 3 
*7c£H]&fcEtE-t*£fcrc«fcoT. (Ell 1-2) ~ (Ell 1-4) T?*p:$*i7 , !:«SfcJ& 

[0 0 6 5] 

(ifcfflfll 1 ) 

mi4ti> (m i o - 1 ) ofli'frBHs^ 7 1 1 . (Ei 1 1 - 1) o7 w >ffi<bm&&& 

11. El l 3 <d 3 &7g£IB!E1I £ ttfc? 4 ^«^EHg^ov>-f v- h ttfc 2 Jfc7c¥ 
M#J&::lE®L£->- h»ie?71/^ 8 8 0 SraH-H-cab&o ^ XB'tltffoS 

[0 0 6 6] 

EI 1 5 ti. #v- h)|*fii'frlHllE?-y W 8 8 0 fc^NJMKfcinl Lfc^JMK«'frEHe=P7 

& o 

[0 0 6 7] 

±EO?/- hflt^'klllte^T W 8 8 Ofcitf^ftfl^'frEWE^TW 8 9 0 tt 
[0 0 6 8] 

Ell 6 it, 2jjfcfcH?-**SIM*tt*fli^ 2 oo<|.tilS? A 9 1 2fei:0 f {S^lll^ : ? 

B 9 l 3 o0te*fi:ffiraj()!$*^ife**fflf*Rft^fe*^EI" l? * > *o 

[0 0 6 9] 
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d-r-C, (il 6-2) tt, (HI 1 6 - 1 ) <0 2 0(7)^1^111^ A 9 1 2 £ X IFflfrkEl 
^B9 % 1 3 ^|5j^f6]T-l 8 OJK{iffi7!> ? MtL-C|^»8Iil^$-^^^ ; S-^'fbt7t^O-t?^ 

[0 0 7 0] 

(@1 6-3) ii^:E#l£9 3 l^MmP S 8M^#14^^*^^ L ^^^" c ** >t) ^ 

^#149 3 nis^#i42 1 1 1 mmzmm-?$>z>mmm9 3 2s^u«tt9 

3 3 Wlfc&^»?£#i4-e&&c t ^uv>So ^<7)Sl:#i4 9 3 i±<d^ Wiifti 

A 9 3 4-CIE<7)b;i^£3&£U i^B 9 3 5 T'^I^<7)A^ b »9 Lfc*^ J 

hH||9 4 4li (116-4) «iM^?Wo 9 4 3 {±0 

^com^itj^g 4 2<7)Npf B l^^Jfcf!li-^o ift-SA 9 3 4, ^XZfMi^B 9 3 5 "C 

[0 0 7 1 ] 

&V> 0 »)^*A 9 3 4 £ .tOWfcjftB 9 3 5 fcWJttMRLT, ttffc&AIMWSW 9 4 5 
i3J:lFli)^BMB#^9 4 6 ^Ml-^-r^-ttr, #;t<^|p]Kg£K V 

L^etf 4ik § * o 
[0 0 7 2] _ 

(Hll 6-3) <7)Sft#149 3 13* (H3-1) W*jlt#tt2 3 lOidCMtt* 
^oJ#^^>, (03-2) M-^o^iSjO^Kh^^AJtSrM 

x&j ^ti^ # * o 

[0 0 7 3] _ 

Ell 7 it, 2j£fc0B1-.&J63MH£*JBi'^ 2 oofi'MsUS^A 1 0 1 2 is iU^'LMIHE 

[0 0 7 4] 

0 17 if <7) (gl 7-2) li, (017-1) ©2 oOMl'fclHE^A 10 1 2 & i tffll 

0 17-3) »±IS«#14 1031 TWfkHatfl&aWtt©*^***^ L * *> ^* 19 - * 

:E#tti 0 3 1 ajgft4MS:2 1 1 tmm^mm^^mms. 1032 i:mlt^«i 

1 0 3 3 ^Sci S i t LTV^o 0 3 !^ 
gjfp*A 1 0 3 4-eiE«5*tft4U ttffcj&B 1 0 3 5 -C^lfilO^O^^^L/^ 
m^^Mfl 0 4 4li (0 17-4) Wi9K*t3$^. 2 o©ffi^0^«) 
&J&mffi&Bt<0'k% £ 1 0 4 2 lUH'frBHE^A 1 0 1 2 *J J: WfrBItS^B 1 0 1 3 00 

leajso-fi-jfi-e* o . * i o 4 3 «t 2 -D(D^m^o^mmM&<oiz^ £ 1 o 4 2 <z> 

R#H«#fcJfcfl|-r*o Iftfi^A 1 0 3 4. fcitfSMK&B 1 0 3 5«$«t, Km 
f 1 0 4 4*«ftl3feStL*o * 1 0 4 3fi, MClt^^^WH 0 4 8 KR») 

fwiMli-tfDfc^otv^o Lj&»U 0 4 4 

ii-lfnfcfcSfcttR&fcvv, ft^Al 0 3 4 *J J: tflMfrfit B 1 0 3 5***Jfc*KLT 

aftft*A*tttl*m 1 0 4 5 is J: Olft^ B «B# n 1 0 4 6 *JtSJfc«5feU 2 oO^l 
^0^iAl 0 1 2£J:O ? 1l4>0*5 : f-B 1 0 1 3 ©HJHtitfB*WSE-r* - t"C% ^«<D^ 

[0 0 7 5] _ 

^i--&o (017-3) o 3 1** (03- 1) nmatmm zkozikm 

te£#o»*^ (03-2) fcWttft*****^^ M-*©*lRl«!>*^***W^» 

[0 0 7 6] _ 

18t±, 0 1 7T^3*Lfc 2oWfe|SI^ : S:ffl^^^]^^ii7^^^fflv^T. g 

ffilE^F 2004-3108223 
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: io/ 



frx-n-rmg (018-1) . Bmm (m 1 8 - 2 ) , ch 1 8 - 3 ) . s^-e?i 
^%>m% (mi 8-4) , ^-u^h3\^h^^m% (mi 8-5) . ^>ffl 2 tt 

sififlfc (1118-6) ^^-t^^ft^^-fbL^n^^^o 

[0 0 7 7] 

g^-trW-TiS^ (1118-1) ii> |£<£>ft£: y -f HI^EIk^ 1 1 1 l&X&y 

j yU't-m^- 1 i 1 2 £jsv^t, ^tL^titi iii3^<traiii4 £$i7Fi-& ^ t 

10 0 7 8] 

(HI 8-2) , JEiSjg (111 8 - 3) . (018-4) , 

tWfrb^ygtbiiZ&IL (HI 8-5) , (H18-6) fcov» 

[0 0 7 9] 

Hi 9 fMI'^II^Tl/'f 1170O117 l±.<DJ:M*tiw( viH'MIHE 
^117 2<7)|!te*M«lJilt2»-t-C\ ausit^fcfciffc, £ 1 1 7 3. ^rA,»f^7 
1174. fJV^l 175 ?:^t^^*^tit^^o 
[0 0 8 0] 

1200^^ j|i:*i»Jifc^*>tt«'tll(6 ; f7i/'f 118 i±-e|t)— ^IpI 

o 

[0 0 8 1 ] 

£<bC 0 2 ^tl'il^&SL* 1 1 9 3<0£Hfi«j*3aK5fr#*a$JKWiSE 

i-*ifct?, 1 9 1 ^S^fWASi;* 1 1 9 2^fc*^rii^-r^-ttcJ;oT. * 

[0 0 8 2] 

^^^itciot, W s f±^fcotff<iti 195, W J $±^lK^otV> < 
[0 0 8 3] 

0 19-022 K^L£J^±<^^v£«*U2\ K^fc^-T^flRjifcO^W^ 

[0 0 8 4] 

(ttf^Il 2 ) 

[0 0 8 5] 

«£«HM±»±, v * * > ^ssatt 1216 &^x~?**yyztt>v&%i 2 2 4rt*iteM" 

So Z<D-?X*yymW)lt> (017-2) (:i'</>t^»A(?)SlftIgl 0 2 2i3 

i^fli'tEHE^AoiBKEaK 1 023 *mm2 j £xmm*w$]Zft& z t^±^tH4$ 

«:tftH, (02 3-1) tt£*L*«5frffcL;fcfca>"C*«K £<?>H#*n:ES 

jgf 1 2 2 414 (02 3-2) OioCSfc^M, ^12 1 3 t± 2 ooffl^HHE^-g- 

j£HI3£^;KO;K;£ £ 12 1 2coB#P^^^ib#fl-r^>o 

[0 0 8 6] 

z.<Dm, ehe^ehejSBei 2 1 zzzDMik-tzzDMimmi 2 1 5*4a«UTv»i, 

02 3-30«fc?K2&£-5eB#Fe3i •? < b&MkK- i SHO^^aWKff*-*" 
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[0 0 8 7] 
[0 0 8 8] 

[0 0 8 9] 

I&S^? h/HR5»ai 3 1 2^)2oic^:# ifrmZfiZ (112 4) 0 
[0 0 9 0] 

£1\ nxn-7'^ffiv>fcil]^fi0^^$ij^-r^> f ^-f nf l 3 1 1 SrSiWi - 

III Ssfa * £ jSBE co o "C HI $£ $ ■£ B# W A 3 fb * L o it , 

L o = I co o 
[0 0 9 1 ] 

h;vL (IL|=L 0 ) *fc®jKa>TMaHE$*fc£ £co Mv*^* h;i/rl±> 

r = co XL > £ ifaj= d 0/d t 
[0 0 9 2] 

mz, ^ffrfimmM^? v ^cTy^mmt^mm-r^^MMmm^^ h jh m i 3 1 

[0 0 9 3] 

Li = Ii a>i^ i = x, y, z 
[0 0 9 4] 

„ y % zW^fnJO^fc^ b;V£ i ^ j. k£T&£, 

L = Lx i + Lyj + Lz k 

r = d L/d t 

Lfc^o-c^ x, y, zMiJjfii^M&feolkcox : cw, i w z £^x.&e: fc-e-ttSto^iR] 

[0 0 9 5] 

i25 £#fifl1-£ 
[0 0 9 6] 

::t\ | L I — Lo X— Jgfc L. £-JftftSffrtt"<? h;vL<7)[S]§^a>=d fi/d 1 

mtE#2 004-3 108223 
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r = d L/d t 

= w X L 
[0 0 9 7] 

UM£&tR*01 3 3 0 £ «£ lb* mn&U^Oa 13 3 1 frr is »t * 5S«6^®=S: *i . 
r = [d L/d t] o 
= [d L/d t] on + flXL 
t m*> 3 o H 2 5 tc^i" iTC, EUKi" a AOfi^^ail^ 
OI^K^fcfc: .fcoTA^C"^* ®<j£M^0n 13 3 1 CiV»t^i 

f&i^? b/H 3 3 2 <Dmm4U~£2> > fl'MdL/d t ] on > £ £ , "/V > a 

■T 4 fc> *> , J. - "9*0* <0±. "Cx - ¥ h m T £ m»jfi:L^B#ra l$ 4 b**fc v»*^frT . 
[0 0 9 8] 

tC^Ltrafll^^U-fef^a > • b;V*«<o o| (Q , A— b;V?# s 
[0 0 9 9] 

*§3*>frfifcA«lfr*'^ b;WL 1 3 3 2 <Z>ifi8rCL*:l$H3e'f K J: o T b ;V 
— 7j, vt'fnl 1 3 1 1 &ffiv*fc&6\ 

r = [dL/d t] on + nXL 
= wXL + fiXL 

[0 10 0] 
[0101] 
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[0 10 2] 

fait*: (><4 T'l^- v a > 1 3 4 1 ) o 
[0 10 3] 

tfc* ^tffci? co^FS^P^-C^^rifi]^^ <bti\ (02 6-3) ^tj^-T J: 3 K 2 #C7GT- 
& * •) . ^HIS & f K 1*1 ffi L S£ £ft ^ v a > v X t- A £ 
Xhho (02 6-4) it. M't^^y >*4iftttL , Ci^Kt*LfcJt^©y^ 

SUB Ittf^'C^S, 

[0 10 4] 

2tC 3-^Tn h/w*4l^<*>?!l&fcB£9J-r*o 

[0 10 5] ^ 
gfc&Oil »)> flXL J&^fi^. - -tfftW) § £ Kit & fc tb L **-1f n£§^^ tUfP 

ii V -tr -y v 3 1> ;v ^ *» & ^t5*\ M<^±Tt& ^ ti^tr^ # * 7" 4 * * S J 
V 4 u <D £ 7 K®&m<0®&®.K * *) h * * H^tt^ifclMHfcSfei" * (@2 7#I) o 

[0 10 6] 

JBS^T^OMfc^t Lti^^ f^n^t:, <£±<£> ^;^?^t7F$|£X;5• 
[0 10 7] 

[0 10 8] 

3 ) 

JBlTTNi* HI 3fc*Lfctt#Jt*aM*l 3 0 1 £3fcKi£&L;tett:&:E«Z5«*& | B 
[0 10 9] 

h 2 8 a, 013 ojtt* 1 3 o 1 1 h&k. 2 oofli^img^* 1 m 

tU, *©3&*iS^»&fcefiLfcfc!i:&£i^«2 8 0 1 O 2 ^7G®fM0 £/Fl"0 
T~&&o »*3lfcift7P«2 8 0 1 14, im<oMfo2 8 0 TrtKffi'klaHe^ ; « 

2 8 0 4R^-^ 2 8 0 3*&*HBJtS*LT:*S «K 0 2 8 14. *<Dim<DUfc2 8 
0 7©*'k£SI&Wfffl0-?ab<&o ^^0^2 8 0 4 fc*-* 2 8 0 3 fctt-flt-ftSttT 
i3 t) ^ ^-^^0^1*2 8 0 2 tim#2 8 0 7(7)i^2 8 1 0C@t?^V^ o BP 
*>nfcWj2 8 2 0 liHJeStLTfctK flO*- 9 OlSfefc |W| C «fc n 0KHi2 8 0 2 
t-^^otv^^-^Of^T^ISc^-^ 2 8 0 3 W?Bfi&**R§&L-C" : e 
2 8 0 3#iS. -tUli »K flfc&*£«?5F«2 8 0 1 ttfl^EHE^fc*- 9 ttf-fe 

{£Lizmm>#®ft*Zo 3 a** 2 8 0 3« 

s idi'inX^tL-rv^ (^0^) o tt*KH^«2 8 0 1 ii> 01 3o»* 

2 8 0 7 ^Kt'SlSW^WJtt^o 
[0 110] 
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^-v : 14/ 



[0 1 1 1 ] 

H2 9 it H2 8 <7> 2 8 0 1 ^^SfcaL^B!l!^^:Ji^2 9 0 1 ^2 

^7Gif®ii ZTfi-t-mr'&Zo wummm 9ok±, ^com#2 8 o im-?-^^ 

7^ 2 9 0 8 7^*3^^ (^«Xt4?&«) 2 9 0 9 £#A,-C33 «K 112 8ft 
-?-^)»<7)tt#2 8 0 7 <Drp'k*m&mmm-?$>2>o im^M^2 8 0 4 t*-9 2 8 0 

3 t^-^k^tt^HIK^^^- > 2 9 0 S ffWHf h tlX & 0 -*Uc4 0, ft* 

*^ii^2 9 o i itm^m^t^-^ ttf-mtLtzmmmmm-rz t ?-\£>7 

4 y*m®-2 9 0 9 ^r^lito Z-<Dtztb, Sfe*«^2 9 0 1 i±. HI 2 8 ©«ft*f ^ 

tt#2 8 0 7 tl<t^ii^«tM±t^o Sfc, «E#*flra3^* 

[0 112] _ 

@3 0t±, HI 2 9^1^12 9 0 1 £3 &K3fcJlLfcjm:aX»zrtS3 0 0 1 02 
^Ifl^tlt*^ JSfcfc £1E3M» 3 OOHt 3fc3B<B*#3 0 0 7I*3K£&3 0 
0 9 Z&frt-Vyy* VC*WlTt#3 0 0 7 1:^3 0 1 0 **»»t tLT*3 «9 , 03 
0i4. *<Dim<r)W.fc3 0 0 7 0f ^*a«WfM0-e**o «£3 0 0 7 (^3 0 1 0** 

3 0©£^?)^j!t*fSii3 0 0 1 *a-o-cmtt^,»3 002a. 3002 b 

£-r& D mj3mkmigk3 oont. m 2 9^tt*«tt^«2 9 0 i*wa:6i 

**) #3 0 1 0 fcMWHftfcioTHHjWWfliSfr*^ fc ataiSrWHW^ & - e 

[0 113] . . _ 

[0114] , _ 

j*^ oo)m&$&2 8 0 2 K 2 ofo(D€- ^CDEi^K W'l*mmW> 5v, 

[0 115] 

(J£ffl«2) ^ , , ^_ , 

0 3 1 14 HI 5 ©^MSMfciB'frEH^F-T l"f 8 9 0 j£ffi#II&*r;-*\ v- HMM* 
0 ^7W 3 111 «r#ffi*tCUnXL^fi«ai^iIie^TV/>f 3 1 1 OfcTF-tHT* 
So 0 3 lKJ3V>Ti4. HHef-tt«^*«W$*fC*l3, -€-<Z)d*>^«^@IET-3 1 7 
0a~3173a. 3170b- 3' 177 b rtftt^EHeLTV**,, CLtUCfc «K 
^EHE^T W 3 110 ©fcii'fcBUe* 3l70a~3173a, 3 170b~3177 

bvmmzMwtzmm-rzztx^ *±K&mx>m#*) t l -r fa 

iMit^uH J tn, 4 iJtftfflfcli. -11^®IeT-3 1 7 0 a~3 1 7 3 a £ 4 o 

■cn-^fijic** h zmm-fZ £ fc T% |t+***RI*Bl"H 0 t> fa * * £ -fr/fc 
Ml/* 3 1 5a^U *'UH*3-3 1 7 0 b~3 1 7 7 b C 4 oTH-2rfi!jC*3 4 

<t^J£ffi*«p«-®*)Kl>fa*^h^^ 3 15 b£}|7Ki-;z>o 
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[0 116] 

@3 2l^ 13 2 % <nmJ3 i jiWfiWt2 8 0 1 M3&&L£M*:j£J^$I3 2 0 1 W2 
^7C©fM HI l**^*l^#3 2 0 1li, m&<r>Mfe2 8 0 7 "f^^fMJfP 

H]8&3 2 0 5 tniimm j t>^(RV'mt! • i05SR-te>^) 3 2 0 6 rt ? lSS$ ft-Tis , 
HI 3 2t± N ^$2 8 0 7 <D$><k*&2>WMmx-& 2> 0 fUW(UE&3 2 0 5 till 4 

i K£&t&fM$i^tt4 1 2 o«i^ u ftumm* > (Rwmt) • ms-*^) 3 2 

0 6 (±11 4 1 trjott-2>X^^g4 1 3 OCffiitSo H3 2 <DMt) 3 2 0 1 lif 

iv> 0 ^ljnM-t>^3 2 0 6(i. (B*^^?i:^^3 2 0 1 ) t^H*??^- 3 2 1 0 

^[Rj^&^ftfcBtw; V - * & ^ t: y 3 215 U ££\ ^ 

3205a, ^initjg-fe^cs.tmii •iumm^y^r) 320 6^ox2jif^£iiW 

LT. (mt}%^m3 2 0 1 ) ^?Ut>3 2 1 5 f# "t" £ 7 Iwftfc&K 

lft^«3 2 0 lrt?>^-*£flJ#P1-&o jK-^ (»*3!£Sl7P«3 2 0 1 ) 14 & 

SS'fl:3!lt*^a6**SS^fc***5iT4ii:* f- C**o ^^ H3 2 (omM^WJt, 11 2 9 08* 
2jS£&3M8I2 9 0 1 iZ i>mm»Iifel:$>2> 0 
[0 117] 

WK. HI 3 0 01**^^113 0 0 1 4r#J»Hi-*o ft3fe<Z> VRfcistt*:&j&£*5«WU 

0 <7)M*#^^^3 0 0 1 K#v»-C\ ^E- * Offline: «£oT, H3 0<O±^hT^W3% 
*ft7P«3 0 0 1 £3oT^*l&^l£|&£$«£ £"C\ T^»iM(^^ 
TftldJj|£it3jM8l3 0 0 1 IftOlita- yfc*£3-H:*£fc*1&i*U VMi-fi: 
flRC$-*-6**0=!ft**lRl-t"^§So RM*fc. H3 0^T3&»e»±^jS*^Kil75«l3 0 0 1 

3 0 0 1 g#<£>4*£HB§l<fc <9 fel<i-f^jSi:$«ii: *>-C#& 0 
[0 118] 

i-e±l L 1 1 f l^i* fll L > tf 7 3 3 0 1 
<DM%im-e$> 2> o ^^^^3 3 0 114, ^MK* y ?v?*;V3 3 5 O^WifhtlX 
* yfv^/US 3 5 3 1 0, 3320, 3330. 334 0^ 

0 Hi. Wit if, ^>«U»**e*^Ojeffl*»SfeLTV>*o ft> ^?f-W3 3 5 0 
<£>M{i. ^Vf-^Ji/H#itrwafl9)fl;4f^^-C* J:v» 0 Sfc, ^Jt± 4 

*i e> LT> 04 2twBI3 3<0fljJ£KWOHS:^-r) o Hi 3 3 (a) *fcBI 

3 3 (b) ^180' IfeHtftlLti/^^ (3 6 0° /?>J?>ifc) <?>W&Pl9t-f*2 

m <r>mz n&M ® % * * apft&t & - 1 \z & & 0 

[0 119] 

133 (a) C^ti^:, J--W>tW^3 3 0 1 OTLtf3 3 0 2(0 
ft^fb^VtfcrV^* 3 3 0 1 fr.&TV*&gH*\ >^!13 3 1 0> 3320. 333 
Ott, n. 4, 7, *J , l~3. 6. 9, #J „ T2. 5. 8. 0J <D$L^XM 

[0 12 0] 

— HI 3 3 (b) tc^t i ^ a-t'^Vtf^ 7 3 3 0 1 3 3 (a)tf> 
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Vmfrb 18 0° @3£LTfflif U 3 0 2<£>fS]£^^>*fc7^'( > X 3 3 0 1 

-Cv*&JE§-g\ 3 3 10 y l~ 1 . 4 . 7 . *J (4^* |"$>. fc. * > * o J 

(DfrteXJimmt**) . >#J3 3 2 ^ T3, 6, 9. #J (4#* ["£. 54. 

•b. (enter) J <£>^& t & *) . >?>J 3 3 4 
[0 12 1] 

[0 12 2] 

f^^M^^MJi: L-C^l^iJ^2?iJ^3^J?:flJfflLT, L 

-C^3^J^4?iJ^l?iJ^'(tffl'BI^i: Ltv^o 
[0 12 3] 

113 4 {4. ^>tf^M^ 3 3 0 1 <Dm^%^^^-h^ 0 sOVtT'U 7,3 3 0 

n±, mti^.^m3 410. ^01^3 420. m$a<r>toM&* > v * t k Ltzm& 

^>f3 4 3 0, ^V^xV^ *$IJfPIIIl&3 4 4 0 . ^yf^^S 3 5 0*>6iS5*l 
&o ^01^3 4 2 0fil4 1 K:fetf&MtP^e4 1 2 OMS^U ^-fe>^3 4 3 0 

tin 4 1 tz&v&xtimm* 1 3 o^^-r&o *y&T'U ^ummm3 4 4 ot4. m 

m^y^-Z 4 3 0^<bWX^tw^o*V>-C|H3 3 (a) 1 121 3 3 (b) (D^irfKD^BX^ 
-W^fltT^-f* 3 3 0 1 ^TV^/H^U HI 3 3 (a) X(4|U 3 3 (b) 
O(:it3 3 1 0, 3320, 3330. 3 3 4 0 >?iJ«AMi*^tt, M 

IfcsK* •yf-z^^itC^i-^.o ^y^A^*$IJ|ipII]S§3 4 4 0(4. 

f-/^;v3 3 5 O^^A^^^It, ffflittf^^v r 0 J iU-fCiotflT^fc 
l^C(it^0<7)A*^Mt^o ^^ftf^'f X«Htl0ft3 4 4 0O J: ? 4, 

4 3 O^^A^^ML^ 7f^°^)V3 5 5 0 frh<D\ti EE&i: -to 

[0 12 4] 

Cli-e, MitftT/ r 0 J &3.-*?\ l z£^xmT2titzWi£; ^■fe>t3 4 3 0(i 
, H3 4 4"<7>[fi]# 3 3 0 2^0^§^b£l££nLtf:!9, ^? W*oKj*>t^T 
tfc»OttS*«MSDL, ftU$PiaB&3 4 2 0 14. =£9^>^3 4 3 0 ^OA#1f»£fi$#T 

i^K3 4 6 0fc3 3 0 2 Oft £ 0» § ^^l"^ 4 9 3 4 1 OflO^- 

*ZmmLt}&7 J - bV*y **-5.jt*o Z<Dtz)t>, »tfjj£liztf£3 4 1 0ti|S]l3 4 6 
0t 3 3 0 2^*OHw* i ffV», > r 0 J <DfflT*3.-*f1,ZfcmZ*t2>o 
[0 12 5] 

3 0tf*BI3 4*<Z>ft£3 4 7 0 ^tf>^#»fb£#fc*H Lfc «? . ^-;f^i^*n#Io 
fc»0»lt»»U «!«HII8&3 4 2 0(4. 3 4 3 0ii^?f^Ot 

ffl*^-ny 3 ^t^ ^^^^#L/ii:^*^^ s W^tL^)«t^^ 3 4 7 0 2: 3 4 

8 0OtnJ§OH»§*fi!fe*^^3 4 1 OI*3<& i E-***0*IUfcE'7'f - K'*? 
*o 3 4 1 0(4|6j§ 34702:348 CX&Olfe^fctrVV 

n-;vM*^-^3W«^£^-^(~#^£^° 
[0126] 

HI 3 5(4. ^sjllfcM^iJfcbTSJfctt^jKll^ttSrrtjKbfc*^ 3 5 0 1« 
HT\ *W^ 3 5 0 1 ©«E»fr«**^i-|aT?*&o #^^ 3 5 0 111, flfc&JtifelMB 
3 5 10. fiaj®|I]i&3 5 2 0. ^#-b>-9- (X^tf * t < > t) 3 5 

3 0. *M ytmmWS 5 4 0. ^^f^f 3 5 5 0. V-*f%M3 5 9 0 «b =lf|j£ £ ft 

& c mmm&z 5 2 o&hu 1 K&nzwmm 1 2 0 c*a l, &»*>v-3 530 

i:*^ 7f3 5 5 0(4114 1 K£tt£A2jgES4 1 3 0 #<f > ^J^HHI® 3 

5 4 0(4. ^>f7f 3 5 5 0 ON|CV-f*ig3 5 9 0^<b V— «3 5 8 0£ffif £ 
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i'-e 2 .!— 5 5 0 tfWF £ fr^ >^ 3 5 0 1 3 5 7 0 

^<btt}'^> ^|§-h>-9-3 5 3 0 M£ 3 5 7 0 ^^«tt£f££n U 01^0^3 
5 2 Oii ^-b>^3 5 3 0^ib<75AU'ltm^^*ft-C> »^«H7P«3 5 1 OOfti 
3 5 7 0^>«l* J:d^»a*«^*3 5 1 0 rtO*- * &«> £*>fc 

* MtfjJ£«aM*3 5 1 0l±f&I§ 3 5 9 0^*OH7P*trV^ to^[S]# 3 5 7 0 fc**T 

60 CJtU> V— 9**3 5 8 0OJRItKJ:ot:»#3 5 6 0**>f > Y L*#e>H35 
#;£*&>&^M&3***^**^ W#3 5 6 OfcttfrLfcffiS 3 5 7 OCJttiRJ 
(ft* 3 5 9 00*) ^-t*i:M^^tT^-f»3 5 BOtoH^J 
H/:W^«f^Uo £ itBV-«3 5 9 0*iO f V-f*M«J* 

m^rm^3 5 6 ooa^iwss**^ v^«h»eik3 540 tfextv^*, 

6 0 1 O^H'C fflft&M** hu-? 3 6 0 1 <7)MM£7js1-|l-e&&o 3fWW3i 
3Vl«n-5 3 6 0 1li, «ffltTf'*y-A«OHftlO (»»*-*"*) 
ftfflt43>hD -7^j e Mlnybn-73 6 0 1li, JSfc&£l&ZF«3 6 1 0 
Mllllaltt3 6 2 0, ^ 3 6 3 0, a > h n-9«KEI»3 6 4 0 *t 

fto W»EI»3 6 2 OliEU 1 C^»ti«WM4 1 2 OCffliU ^-b>-9-3 6 3 0 
try bn-?1HI«l|ag&3 6 4 0I±EI4 1 KiStfa A2J£E« 4 1 3 OCffiSti. ^ b 
n-9«y*EI*3 6 4 0l*y-A«3 6 0 6 fc**3 6 0 9 i" ^ * 

#-t>-9-3 6 3 ofrb<Dxtimmzi&mLxr-^m3 6 o 6^«u y-^3 6 0 

6*e.^^SitSo 3>hn-9«I*lHltt3 6 4 0©i^A ^-A^3 6 0 6 t 

•C2b%^o ft, H3 6 t*v»Ttt«#3 6 0 9 li^y^f AO«tt«wLtv>4*», 
£*LfcK<bi% #-^"3 6 0 9 l±*«LV^f A^»t*fi^*-=>"C*> 
[0129] 

>> t . jx — if** -9 3 6 0 SOt^-AtffUiftJW® 3 ^^- 93 6 0 
1 *1** 3 6 0 7~*ofc*HK tt»iE»*>*) 3 6 3 0tt«^«* 

3 6 0 7^©«#*^*«»U- a^hn-9W»iatt3 6 4 Oii, ##-t^"9"3 6 3 0 

-9-3 6 3 0 ^ ^ tOffi f i:S^v^ti^- A ^1 U *?*£!!S5£? 2 

x.SfcJfOjgL^*^ ^ > hn-9$lJMi&3 6 4 O^atSo a^hn- 

•MHB3 6 2 0*4, 3>>n-?«*H*3 6 4 0 **?£22-£??V n*£2* 
**flHjfp-f*o iOfcft, 3 6 1 0i±t6]* 3 6 6 O^*?****^ 

[0 13 0] 
[0 13 1] 
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y»3 7 0 1 *«J8U exyf?3 7 0 1 ^*x^l*tlL^iV7H 
3 7 1 0 k, \£^/m*3 7 0 1 ^*y^^]i:«it^'xv7W 3 7 2 0 
jfcU **Le>fcfi*/7W 3 7 1 0. 3 7 2 ytffofc&^fcWF-C** 
kixy'v b'J^X3730 &^1-0"tr*&o 

i3 7©exv*-7b'j^ 3 7 3 o*«E-r*tta*««**#* l± - 1214 i^^ v> J 

m^4 1 8 0 |:fiLTex>/7 h>j^X3 7 3 0 fcfltfi Lfc#ifc"TN&*. 
ilft-C B9 4 10«»*i4 12 014, 03 7 x*ft©WEtlW x*«© 

m»tt3 7 5 o*«l«u H3 7^^it^>y^[Si^ffi^«^" c y*^^« SJ,3 li 

^nx77W 3 7 1 0, 3 7 2 0ti«t**4«IW«i: UTV»*. 037© 
[0133] 

£ ib KHI 3 7 <D fcl x. V v f^X 3 7 3 0 SrffiS&U fcT-xyrW 3 7 1 0, 3 7 2 0 
& £ bff~e # & & £>l4*#£F>»]fc>&^o 

LfcfcSffOM* 3 8 0 1 ^#^-3 8 0 1 14, *fc-*«>WS3 810b, 

8 10c, 381 OmfHiSi^^tJo », 1^3 810b, 3810c, 381 

03 8 (b) (4,03 8 (a) i:^ftf 3 8 0 1 HOl^lU^il 
8 2 OT^oT^^^coifffi0^^1"0^> «ib^3 8 0 1(4, WB 3 8 1 0 a, 6 8 
10b, 3810c, 3 8 10 dO#+kt*^Silfc^-*03-^ 8 J J 
3850a, 3840b, 3850b, 3840c, 3850c, 3840d, 3850 

03 8^«8ft*3 8 0 1 t*fflt*lttli«M««tt V 04 * £* v *^ H*** 
1 8 OKf ittW 3 8 0 1 tlWU*ttl?**. BB 4 1 o|N« 

4 1 2 0(4 ^1J£(40 3 8 (b) (~£(t S x*|6]Ol5<0lE*i«^ x ^tSjO^- 

».3 8 7 0tiwiU 03 8 (b) C*>t4y*rtI0a50*ffi*W»^y*lj2* 

W4 0 iSS^Citld 04 J 1 

Til ot^S-^iiM*^"^ itt*Ji**fcii«*ifc*^f 

i«iCW. i£t«53 8 10a, 38 10b, 3 8 1 0 c, ^3 8 1 0 d<D*+ 
km*>*ft^e-»O3->3 8 4 0 a, 3 8 5 0 a, 3 8 4 0 b, 3 8 5 0 b, 
3840c 3850c 3840d, 3 8 5 0 d <D X o fc*jfc-C* < C * > x, y, z 
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B 3 9 it, *«H»I!l1?±atfcH 1 3 *>ftlrf7:J!£i6*« 13 0 1 OKJ$3ftK«>ftMriftift 

*jjr*-HT*ao mi 3 oftt^3dtift^«i 3 o ltii, -e<offinftoigi i - i~ni 2- 

0 1 tcfl&U W&$k<Oi]*li ^t^UBt**^ t7& s M^$tt^o HI 3 9ii, ttfti" 

[0 13 7] 

1113 9 2oofi^li]^ : f-3 9 0 1 a fc 3 9 0 1 bOBBItti. -ttLfcOEl 

lE*ll*«ra— tt±^*«3x fl'tEHE? 3 9 0 1 a *«'friai6?- 3 9 0 1 b O— «R*Ht-9flldt 
i4otv>i, &«J&t~J: 15. 2owi^ifei 1 3 9 0 1 a t 3 9 0 1 b < 

^t«5fiI$tL*o itLCfc t *oT3lB.Offi^iaieT-»3 9 0 l a fc 3 9 0 1 b^£H 

1 scoi^^m^sT-is^^^^itfi^Rr^-e*) 1 ?. zrti-zftLofakmfci'tt s 9 0 

1 a t 3 9 0 1 bm^3iM&l<-$>ftl££^° ttz, 3 &%Miz&1gi<Dj]faKm&Z&J& 
XbfiiZM&LX^Z: < XbgL^o ^^kW&W; it 3 #DG PI ib 1% HCiotli, 

i^7c-e^>> 2^7ct? i bJSffi^WH^"eab^o 

[0 13 8] 

tt&JBfll 3 ) 

SfcEIHT?. tfl±xVNM 74 0 0 1 <7>W&#J&£7Ki~ll~^*£° *fl±7"VNM X 4 0 0 1 it, 
AJtfJ JHStaMSU 0 1 0. AOttlBlBM 0 2 0> I 0 3 0 OnHSKXMtniS^ 

L< l±-M-tr>"9-Cfc <tv^) *»t>*^$*L* 0 iij<JiPlHlS&4 0 2 0 till 4 1 Ki5»t*«Mltt 
f4 1 20 MB^U ^-fe^-9-4 0 3 0 t±H4 1 fc*Stf* A2JS1E4 13 0 HffiMS"*-* 

o 

[0139] 

— "C\ f|£lfH±f^M7 4 0 0 1 tfx.-*FK J:oT«l±"Cl6j# 4 0 4 0^#1&£*L 
fcjfc-g^ ^f§.-b>-ij-4 0 3 0 H4 0 ^Olpji 4 0 4 O^W&S^ffc&tfcfcl U ftW® 
K4 0 2 0li, ^-feV-9-4 0 3 0^e>^A*«^«l«f L"C, fcfc&jfct^SU 010© 
|pj§ 4 0 4 O^Wtt^*»Jb^^7lc¥^^^M^L^l9-r^J: ; 5^M*^a7F^4 0 1 
Ort©^-* ^fij^i-r^ 0 ttrfj3fc*aM»4 0 1 0 ttl«0& 4 0 5 0 'Vfc «: 

frv^ |fij§ 4 0 4 O^O^lijtcMi-^^i©^^*^-: 3 --^ l~#J8$**o 
[0 14 0] 

Wx.lfttif^M74 0 0 l**o.- J «f^J:o-C«l±*ClRlS 4 0 4 O^&WjZtiTz 
i^-b^-9-4 0 3 0 l±. 11 4 0 4>Oft§ 4 0 4 0 ^tfX&S^fb&^ftl ftiJ#Pt!S§ 
4 0 2 0f±. ^#-fe>-9"4 0 3 0^<b©XZHW#*JS*fLT. 4 0 1 0 0^] 

M 0 4 0 WLTj*»*ftO*t»^i"SJ:^K:»ilje«7fC«4 0 1 0rtO-=E-^*«I 
fll-TSo :tf)fcft, j»*«H^«4 0 1 0Ji^fft4 0 6 0O#*tt*^*^«^*trv» 
, [fi]| 4 0 4 o^<D#t&K#1-&m±<^£l?£^£^-W#S£*&o 

[M!i_t<7)flJJSTOt3:] 
[0141] 

^f&B^^r^ife-t*^^ tHi VR (Virtual Reality) «>$3-»fci3V»TJBv*e>*LS*& 
[0 14 2] 
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Pif * i t n «t o . ra^w tw $$ if %> mfcoftte*?^ \~zz> * c fc ^ ^ 

M'f &Z.t WX § & „ 
[0 14 3] _^ 

[ H l ] W © - *Jfc3&® n * »t * tt* -> ^ ^ a wi« * TP -r n -e 

[0 3] tt*5ltK:Mi-4[S*^*fflv»fe|ft**«»ll7F:^ft*^BI^**o _ 

0-e&& o 

[0 5] B*7J^^M1-s^^^>^^^^^^^^tt^^ $ '*^^ :|rfflv>y:: 
~t~* ^) 

[ B 9 1 ftltfJ * t* H * JSEtete"? * £ ^^^ttiSE ffl M<k ^ t> -£ Tfth* j^fil # 

[Ell 0] ftl!7J^t-M-r-?)^#'tt ! Srfflv^ m'b®fc=f-7 l KPlStESHfcfflHaBS* 
[gill] 2 o WiSSf A 8 1 2^J:y f fi«?B 8 1 3 OH^<0*|6]i3 J: X> 

[0 12] 2-o<D^mmi-A 8 1 2 & XXf&bMft^B 8 1 3 HI ft £ i 

[013] 2 oOi^i^A 8 1 2 jo J: tffii'MHE^B 8 1 3 £ 1 ffit Lt, *<D 

HIl 4] #3&^£3IfflLtf:->- hWWV^We^S, 

1 5] ^H^trilifflL^^^tolil^TV-f «l^4o 
ira 16] 2oo«'C^IaHE^A9 1 2 is «fc OMJIS'klll 

[mi 7] tt#jfcfcWi"&&*£ ! KM&*Jfl v *> 2 O ENS 1 ?- A l 0 l 2 jsitf'd'k 

m\ 8] mi 7 i / z^^tz2^(om'b'mn^-^M^^tsm%(o^^^m^x, s 

[mi 9] w <Dmfflmx$>&o 

[Ei2i] *$kwzmmvtzx*>*m'b®fc7\''( <DMwmx$>& 0 

[0 2 2] *«?8*jSlfflU/s^*>^«^lBHgTV'f <DMWmx$>2>o 
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[H2 5] «teffi«^l'*»t*'fr*A»tt*©»EH^**o 

[026] «W*^Lfett**«*«*^^^^*l»**»^rt*l-* : *6' <01% 
[B2 7] 3 ^bJl^ift^OWj&fcRW-*- SKIRLS iO±Tii:iiMl^ 

[0 2 8] MlfiJ-f* 2o*>«*frEHE?-* lfflfc ■e-<03Jli.*ltS!Je**tK11L. 

fcflfc&X*t5jM*2 8 0 1 ^2#7n8ffi0£*Ft-0T-&;2>o 

[129] tt*%H^«2 8 0 1 frSfcKBfc&Lfctt:&3EH7F:8!2 9 0 1 <*> 2 *7G»f 
®0£^-r0T?&&o 

[03 0] »*3£tl^« 2 9 0 KSfcJsl Lfctt***^t» 3 0 0 1 O 2 #ot»T 

[H3 1] ii 5 O^^^^HI^T W 8 9 0O4feWI&ffl^*7p-tB!t?**o_ 
[03 2] ftltfJJ£«JF«2 8 0 1 *r$e>^Bfc&L7t«^3lfclt^«3 2 0 10 2fecff 

133] **ife^«o»*iita^** flfc l^^t^m x 3 3 o i ©RifiH-e 

HI 3 4] '*>#t7 , V*'f * 3 3 0 1 <^*&Hfrlf$;£7Fl~0~C&&o 
S3 5] *WWA««^lL/;V-f'f^^ 3 5 0 1 Of&WEIT 

03 6] *iM«f f o-7 3 6 0 1«i 

■C, fWfcffla y \ n- 9 3 6 0 1 <£>®EB&#J&£7f:1~0"^£>£o _ 
[i 3 7 ] (011-4) Wj&^tif *a^ffi©SE^3^I!l^>«E****w t 'tH'^* 

[°H3 8] (in-4) <DmD%m m&^&<»w<»^^^m&mfo*^-?m 

[039] Hi 30»ti3S£li^«i 3 0 l (D^MMM^Umm^^MX^^o 
[B4 0] *«tt^«l«!>)tt*Jtll*« SrrtIU;«l±7'^^4 0 0 1 ORWHt, 
^fl±xVNM^4 0 0 1 <&lfclfe#J& ****** H 

[04 2] *«tt»«wftli*ilEII*««:rtjKLfe^>«7'^-f ^ 3 3 0 1 (DmSMW 

0-e&& o 

[0 14 4] 

l l 2 ttftjftt*Mft 

1 1 1 rags 

1 1 0 A— 9* 

2 i i 

2 1 2 ifeH 

213 mytM 

2 1 4 Hrffr&A 

2 15 ttffc/SB 
2 2 2 0te^JS 
2 2 3 

2 2 4 hA/^tfg 

228 mmvm 

2 2 5 ft^A«JK«FWI 
2 2 6 i^BiiH^ 
2 3 1 

2 3 4 W)ft&A 
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2 3 5 IMfcjfiCB 

2 4 4 MV^S^ 

24 3 h/U* 

2 4 8 wnmM 

2 4 6 IM^ftBiltMB^ 

3 12 

3 11 HXf'J 

3 1 4 Kj^«A 

3 1 5 tbftMB 

3 3 4 h/u*jfitfl£ 

3 3 3 

3 3 2 Hl$EjiiK 

3 3 8 HtfSttJSB 

4 6 4 l^^flRJt 
4 2 4 v^^f^^ 

4 2 5 HU*v^^>^ 

4 2 6 f£^**>^ 

4 13 Mv^ 

4 3 4 

4 12 [11©^ 

4 1 5 #J$HtB#F^ 

4 4 5 •v'^ + ^^M 

4 8 5 mij^^^yy 

4 8 6 t*-7X^>^ 

4 8 4 

5 1 3 l&rtfM^li 
5 14 41^ h ;v ^ 
5 15 ^^I^HS Yfr? 
5 16 h/U* 

5 17 

8 1 2 i«!<l>@!j£T-A 

8 13 ii^H^TB 

9 12 ^kHIS^-A 
9 1 3 H^IUig^-B 

9 3 1 m%m& 

9 3 2 
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